A Gram-stain-negative, rod-shaped, orange-coloured, catalase-and oxidase-positive, non-motile bacterium, designated strain 92V
The genus Aquimarina, family Flavobacteriaceae (Bernardet, 2011) , was first described by Nedashkovskaya et al. (2005) for Gram-stain-negative, yellow-pigmented, strictly aerobic, heterotrophic marine bacteria. The description of the genus was subsequently emended (Nedashkovskaya et al., 2006) . Twelve species of the genus Aquimarina with validly published names have been identified so far from different studies with the type species being Aquimarina muelleri (Chen et al., 2012; Lin et al., 2012; Miyazaki et al., 2010; Nedashkovskaya et al., 2005 Nedashkovskaya et al., , 2006 Oh et al., 2010; Park et al., 2012 Park et al., , 2013 Yi & Chun, 2011; Yoon et al., 2011 Yoon et al., , 2006 Yu et al., 2013) . Species of the genus Aquimarina have been isolated from various marine habitats including seawater, saltpan, marine sediment, marine invertebrates and algae. In this study we report a novel strain of an Aquimarina-like bacterium isolated from a marine sponge, Amphilectus fucorum.
During the course of screening for bacteria that produce bioactive substances, many culturable bacteria were isolated from the marine sponge Amphilectus fucorum collected from Lough Hyne, County Cork, Ireland (51 u 309 N 9 u 189 W, depth 8 m) (Margassery et al., 2012) . Strain 92V
T was initially isolated from sponge extracts inoculated onto MMA medium [0.005 % (w/v) yeast extract, 0.05 % (w/v) tryptone, 0.01 % (w/v) sodium glycerol phosphate, 3.33 % (w/v) artificial sea salts 'Instant Ocean' (Aquarium Systems), 1.5 % (w/v) agar] and incubated at 18 u C for 4-6 weeks. This novel orange-coloured bacterium was subsequently subcultured on SYP-SW agar [1 % (w/v) starch, 0.4 % (w/v) yeast extract, 0.2 % (w/v) peptone, 3.33 % (w/v) artificial sea salts 'Instant Ocean', 1.5 % (w/v) agar] and incubated at 28 u C. Stocks were maintained at 280 u C in SYP-SW broth containing 15 % (w/v) glycerol.
Bacterial genomic DNA was extracted from fresh colonies to provide template DNA for PCR amplification of the 16S rRNA gene. PCR amplification was performed using Taq DNA polymerase (Fermentas) and the 16S rRNA universal primers 27F and 1492R (Turner et al., 1999) to amplify the nearly complete 16S rRNA gene. The amplified PCR product was then gel purified and sequenced. Sequence similarity searches were performed with the 1327 bp 16S rRNA gene sequence from strain 92V T using the BLAST program (Altschul et al., 1990) and type strain reference sequences were downloaded from the Ribosomal Database Project (Wang et al., 2007) . According to 16S rRNA gene sequence analysis, strain 92V T was 97.5 % similar to Aquimarina latercula NCIMB 1399 T and 94-97 % similar to other species of the genus Aquimarina, with 95.6 % similarity to Aquimarina muelleri KMM 6020 T , 97.2 % similarity to 'Aquimarina litoralis' CNURIC011 and 96.8 % similarity to Aquimarina addita JC2680 T . It was evident that this strain belongs to the genus Aquimarina and 16S rRNA gene sequence analysis indicated that it represented a potential novel species. Sequences were then aligned using MEGA5 software (Tamura et al., 2011) and a phylogenetic tree was reconstructed (Fig. 1) . The evolutionary history was inferred using the neighbour-joining method (Saitou & Nei, 1987) and confirmed using maximum-likelihood analysis. The bootstrap consensus tree inferred from 1000 replicates is taken to represent the evolutionary history of the taxa analysed (Felsenstein, 1985) (Fig. 1) .
The closest type strain based on both 16S rRNA gene sequence similarity and phylogenetic inference (Fig. 1) to strain 92V
T is Aquimarina latercula NCIMB 1399
T . This strain was obtained from NCIMB and used as a reference for further characterization studies; all tests were performed in parallel with the reference strain except where indicated.
Gram staining was performed using standard methods (Norrell & Messley, 1997) and cell size and morphology were examined using a Leica DM3000 light microscope. The determination of flexirubin-type pigments was carried out using the KOH test (Bernardet et al., 2002 ).
Anaerobic growth was tested by incubation on marine agar 2216 (MA; Difco) plates in an anaerobic jar at 25 u C for 14 days. Temperature growth range was determined on MA plates incubated at 4, 10, 15, 20, 25, 30, 37 and 45 u C that were monitored for 6 weeks. pH growth range was monitored in marine cytophaga broth [tryptone (0.2 %, w/ v), Lab Lemco (0.05 %, w/v), yeast extract (0.05 %, w/v) and sodium acetate (0.02 %, w/v)] containing 4 % (w/v) artificial sea salts (Sigma) with pH ranging from 4 to 11 at 1 pH unit intervals and incubated at 25 u C for 6 weeks. pH of media was adjusted with NaOH or HCl after autoclaving. As the use of NaCl alone did not consistently support growth of strain 92V
T , the investigation of the range of salt concentrations required for growth was carried out using SYP-SW media in which the concentration of artificial seawater was varied to give effective NaCl concentrations of 1-12 % (w/v) in 1 % intervals.
Penicillin G susceptibility was tested by spreading the isolate onto MA plates with a 1 mg penicillin G disc being
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placed on the surface. The plates were incubated at 25 u C for 7 days and checked periodically for a zone of inhibition.
Other tests such as those for catalase, oxidase, Congo red adsorption, gliding motility, hydrolysis of Tween 80, casein, starch and agar, DNase activity, and acid production from glucose and starch were investigated as described in previous studies (Bernardet et al., 2002; Cowan & Steel, 1993; Johnson & Chilton, 1966) , with results presented in Table 1 and in the species description.
API 20E, API 20NE and API ZYM tests (bioMérieux) were set up as per the manufacturer's instructions with the following modifications. Colonies were suspended in 0.85 % NaCl and an incubation temperature of 25 u C was used; incubation times were prolonged from 24-48 to 48-72 h for API 20E and API 20NE strips; incubation times for API ZYM strips were increased from 4 to 20 h.
DNA was isolated and the DNA G+C content of strain 92V T was determined by HPLC (Mesbah et al., 1989; Tamaoka & Komagata, 1984; Visuvanathan et al., 1989) . The DNA G+C content of strain 92V
T was 36.1 mol%, which is within the range reported for species of the genus Aquimarina.
Fatty acid methyl esters of strains 92V
T and Aquimarina latercula NCIMB 1399 T grown on MA plates for 3 days at 25 u C were extracted according to the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.10). Fatty acids were analysed by GC (Hewlett Packard 6890 Plus G1530A) and identified using the TSBA6 database of the microbial identification system (Sasser, 1990) . The major cellular fatty acids (.6 %) for strain 92V T were iso-C 17 : 0 3-OH (38.4 %), iso-C 15 : 0 (12.2 %), iso-C 17 : 1 v9c (11.8 %) and iso-C 15 : 0 3-OH (10.1 %). The major cellular fatty acids (.6 %) for Aquimarina latercula NCIMB 1399
T were iso-C 17 : 0 3-OH (27.4 %), iso-C 15 : 0 (18.6 %), iso-C 17 : 1 v9c (7.8 %), iso-C 15 : 1 G (7.5 %) and iso-C 16 : 0 (6.9 %) ( Table 2 ).
Determination of respiratory quinones of strain 92V
T was performed by organic extraction of freeze-dried material followed by TLC and HPLC analyses (Tindall, 1990a, b) . MK-6 was the only respiratory quinone in strain 92V
T and is the sole or major respiratory quinone in all species of the genus Aquimarina. Polar lipids were extracted from freezedried material from strain 92V
T (Bligh & Dyer, 1959 ) and separated by two-dimensional silica gel TLC. Total lipid material, phospholipids, aminolipids and glycolipids were determined by using specific stains (Tindall et al., 2007) . This analysis showed the presence of phosphatidylethanolamine, one unidentified aminolipid and five unidentified polar lipids in strain 92V
T . The TLC plate showing total The two strains were positive for catalase*, oxidase and alkaline phosphatase activities, glucose fermentation, penicillin G resistance, and hydrolysis of aesculin and starch*. The two strains were negative for anaerobic growth, Congo red absorption, gliding motility, flexirubin-type pigments*, nitrate and nitrite reduction, arginine dihydrolase, urease and DNase activity, H 2 S production*, acetoin production, hydrolysis of casein* and Tween 80*, acid production from glucose and starch, assimilation of glucose, arabinose, mannose, mannitol, N-acetylglucosamine, maltose, gluconate, capric acid, adipic acid, malic acid, citrate and phenylacetic acid, and fermentation of glucose, mannitol, inositol, sorbitol, rhamnose, sucrose, melibiose, amygdalin and arabinose. Enzyme activities present in both strains were alkaline phosphatase, a-chymotrypsin, esterase, esterase lipase, leucine arylamidase, cystine arylamidase, b-galactosidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase and valine arylamidase. Enzyme activities absent in both strains were lipase, lysine decarboxylase, b-glucuronidase, a-fucosidase and ornithine decarboxylase. The API 20E and 20NE strips gave opposite results for indole production and arginine dihydrolase activity of the two strains and for gelatinase activity for strain 92V T . Numbers for enzyme activities indicate activities measured by API ZYM system, positive or negative reactions in API 20E and API 20NE strips are indicated by +/2; V, activity that was variable in different assays in this study; an asterisk indicates a difference in the result compared with previous studies of Aquimarina latercula NCIMB 1399 T . All data are from this study except the DNA G+C content of the reference strain (taken from Nedashkovskaya, et al., 2005) . The results of phenotypic, biochemical and chemotaxonomic tests are presented in Tables 1 and 2 and in the species description. Phylogenetic analysis indicated that strain 92V
T was a member of the genus Aquimarina (Fig. 1) . The levels of 16S rRNA gene sequence similarity (94-97 %) to the strains of other members of this genus indicated that it could represent a novel species. Phenotypic analysis clearly indicated strain 92V T had typical characteristics of the genus Aquimarina but a unique phenotypic profile from Aquimarina latercula NCIMB1399
T and the other recognized members of this genus. The differences in enzyme reactions, in particular agar hydrolysis, the higher DNA G+C content, as well as the higher percentage of the fatty acid iso-C 17 : 0 3-OH and differences in the other fatty acids (Table 2) clearly differentiate the new isolate from recognized species of the genus Aquimarina. Therefore, strain 92V
T is considered to represent a novel species of the genus Aquimarina, for which the name Aquimarina amphilecti sp. nov. is proposed.
Description of Aquimarina amphilecti sp. nov.
Aquimarina amphilecti (am.phi.lec9ti. N.L. gen. n. amphilecti of Amphilectus, the genus name of the marine sponge Amphilectus fucorum from which the type strain was isolated).
Strictly aerobic, Gram-stain-negative, non-sporulating, non-motile rods. Cells range from 0.2 to 0.25 mm in diameter and from 2.2 to 2.7 mm in length with parallel ends. Colonies on MA agar plates are shiny, smooth, translucent and raised, with entire edges and produce nondiffusible orange pigments that do not belong to the flexirubin type (KOH test-negative). Grows at 10-30 u C (optimum, 25 u C) and at pH 6-10 (optimum, pH 6-7). Requires sea salts for growth [2-5 % (w/v) artificial sea salts, optimum 3 %]; media supplemented with NaCl alone do not support growth. Catalase-and oxidase-positive. Starch is hydrolysed. Casein, agar and Tween 80 are not hydrolysed. Negative for Congo red adsorption, acid production from glucose and starch, and DNase activity. Resistant to penicillin G. In the API ZYM strip, lipase, bglucuronidase and a-fucosidase activities are absent; alkaline phosphatase, esterase lipase, leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, b-galactosidase, a-glucosidase and N-acetyl-b-glucosaminidase activities are present; esterase, naphthol-AS-BI-phosphohydrolase, b-glucosidase, agalactosidase and a-mannosidase activities are also present at lower levels. In the API 20NE strip, positive for glucose fermentation, arginine dihydrolase, urease and b-galactosidase activities, and aesculin hydrolysis; negative for nitrate and nitrite reduction, indole production, gelatin hydrolysis, and assimilation of glucose, arabinose, mannose, mannitol, N-acetylglucosamine, maltose, potassium gluconate, capric acid, adipic acid, malic acid, citrate and phenylacetic acid. In the API 20E strip, positive for citrate utilization, tryptophan deaminase activity, indole production and gelatin hydrolysis; negative for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, b-galactosidase and urease activities, acetoin and H 2 S production, and fermentation/ oxidation of glucose, mannitol, inositol, sorbitol, rhamnose, sucrose, melibiose, amygdalin and arabinose. The major fatty acid is iso-C 17 : 0 3-OH. Other acids present at greater than 10 % are iso-C 15 : 0 , iso-C 15 : 0 3-OH and iso-C 17 : 1 v9c. The sole respiratory quinone is MK-6 and polar lipid analysis indicates that five unidentified lipids, one unidentified aminolipid and phosphatidylethanolamine are present.
The type strain, 92V
T (5NCIMB 14723 T 5DSM 25232 T ), was isolated from a marine sponge, Amphilectus fucorum, collected in Lough Hyne, Cork, Ireland. The DNA G+C content of the type strain is 36.1 mol%. 
